Objective: To assess whether the implementation of a package of activities through the joint action of the three international healthcare professionals associations (HCPAs) increased the use of intrapartum and postnatal essential interventions (EIs) in two hospitals in Uganda.
| INTRODUCTION
In
| MATERIALS AND METHODS
The present non-controlled before-and-after study was undertaken in 2014. The three international HCPAs created an effective governance, leadership, and advisory framework for the study by establishing an international steering committee (ISC). The three national HCPAs, civil societies, and academia formed the national steering committee (NSC) to support the operationalization of the study. In the NSC, the representatives had an equal role in the study planning, (Table 2) . These hospitals were chosen by the ISC in collaboration with the NSC on the basis of their substantial case load (allowing interventions to have a high impact), their mix of health professionals (allowing collaboration between obstetricians, midwives, and pediatricians), their status as teaching hospitals (ideal locations for introducing/strengthening good practices), their diverse location, and ownership and availability of data collection systems.
T A B L E 1
The nine essential interventions selected for the present study.
Essential intervention Definition of successful implementation
Promotion and provision of thermal care for all newborns to prevent hypothermia (immediate drying, warming, skin-to-skin contact, delayed bathing)
The neonate was dried with a towel or cloth immediately after birth including head while cord still attached, AND bathing of the neonate delayed 6 hours after being born, AND neonate placed on its mother's chest immediately after birth while being dried for at least 2 hours OR placed on its mother's abdomen immediately after birth while being dried for at least 2 hours (among all live newborns)
Promotion and provision of hygienic cord and skin care
Hand hygiene on behalf of the health provider before manipulating the newborn's skin or cord, AND cord clamping more than 1 min after the birth or when cord pulsation has ceased, AND use of chlorhexidine before manipulating the newborn's skin or cord Additionally, mothers were asked to complete an interview before discharge to complement and validate data about social support during childbirth, thermal care, and promotion and support for early initiation of breastfeeding and exclusive breastfeeding. For each woman in the study, an alphanumeric number was assigned. Names and other personal identifiers were recorded in a separate form that was securely kept at the health facility to preserve participants' anonymity.
After the 3-month baseline period, a package of activities was implemented. The activities were chosen for their effectiveness in leading to change in practice, 3 Originally, the study was designed with a longer timeframe; however, owing to financial constraints, a before and after approach was used. The sample size was calculated to detect a change in the frequency of use of the EIs of between 15% and 20% (from 10% and 50%
at baseline to 25% and 70% after implementation), assuming the interventions were applicable to 20% of patients. A sample size between 350 and 1250 women was necessary to power the study at 80% with a significance level of 5%.
To test the primary outcomes-rates of use of the nine EIs-the hospitals were considered as the unit of analysis. We were interested in observing the absolute difference in the percentages of women and newborns who received the EIs between the baseline period and the post-implementation period. The outcome rate was computed for each hospital at baseline and the post-implementation period for each intervention, and the outcome difference was then calculated.
Coverage or adherence to the EIs was quantified by dividing the number of eligible patients who received the item by the total number of eligible patients. Results were expressed in percentages.
Descriptive statistics were used to calculate the demographics and clinical characteristics of the women giving birth and the newborns.
The frequency of all EIs was calculated by study period and compared using a t test.
Health providers' survey responses were reported for the entire sample of respondents who provided consent and at country level.
Descriptive statistics were used to describe the sample characteristics. For questions with yes/no answers, the percentage of positive answers was reported. For questions with multiple answers (none, poor, good, or excellent), responses were recoded using the dichotomous variables "poor" (none and poor) and "excellent" (good and excellent 
| RESULTS
A total of 4816 women were enrolled during the 6-month period of the study in the two sites: 3075 at the Mbarara hospital and 1740 at the Kampala hospital. The proportion of women aged 19 or younger was higher in Mbarara than Kampala, as was rate of stillbirth (Table 3) .
Other characteristics were similar between hospitals (Table 3 ).
The proportions of EI compliance during and after deliveries by site before and after implementation are given in Table 4 showed a significant improvement after implementation in Kampala (Fig. 1) . Additionally, promotion of cord care improved in Mbarara.
There were 157 healthcare workers from both sites were invited to participate in the health providers' survey. The response rate of the T A B L E 3 Characteristics of women and newborns at the participating health facilities. , with a mean of 6-7 years working in the health system (Table 5 ). More than half the providers participated in dissemination sessions, use of reminders, follow-up visits, case reviews, and team building sessions (data non shown). Most respondents rated their knowledge as good or excellent for each of the EIs at baseline, but noted an improvement in their knowledge after the project in all of the EIs under study except for induction of labor (Table 6 ).
| DISCUSSION
The present study has highlighted the ability and capacity of the three international HCPAs (FIGO, ICM, and IPA) to mobilize and support a task force of national organizations to participate in initiatives to improve the care of mothers and newborns. The national organizations T A B L E 4 Adherence to the nine essential interventions during and after deliveries before and after implementation of the package of activities. F I G U R E 1 Proportion of live births for which breastfeeding was initiated within 1 hour of birth. The dotted line indicates when implementation began.
showed leadership, took ownership and developed capacity to establish a prospective database, and to implement (in an escalating manner) a package of activities through coordinated efforts to improve the implementation of EIs during delivery and the postpartum period at urban and regional hospitals in Uganda.
The study found there was minimal change after implementation in the EIs that were frequently used at baseline, whereas there was increase in some EIs that had not been used regularly. However, some
EIs with low baseline use did not show improvement after implementation. Although it is difficult to show significant behavioral change in short periods of time, substantial improvement has been made because the implementation of the package of activities increased the health providers' self-perception of their knowledge.
Among childbirth interventions, the present study showed that almost all women enrolled in both periods received prophylactic uterotonics to prevent postpartum hemorrhage. This finding is encouraging, because this intervention prevents a lethal condition responsible for many maternal deaths. 8, 9 Similarly, social support in childbirth also showed high compliance, in accordance with the recommendations of the scientific evidence. 10 However, induction of labor for prolonged pregnancy is was quite rare. For postnatal interventions, early initiation of breastfeeding has been found to be very well adopted among health providers and mothers, with high values in Mbarara and an increase in Kampala to 25.6%, as well as hygienic cord and skin care increasing from almost no use in Mbarara to approximately half (46.0%) after the intervention. High use of provision of thermal care was shown.
The present study has several strengths. A high-standard data collection system was established in two hospitals of a low-incomecountry, and a remote data collection structure was developed with a specialized data center following good practice guidelines. This confirms that data collection is feasible in a low-income setting. A careful monitoring and data plan resulted not only in the development of
proper trained local teams involving data managers, data collectors, and hospital and national coordinators, but also in the collection of a proper dataset.
Nevertheless, the present study has many limitations. As a result of financial constraints the study needed to be shortened and instead of a time-series design a before and after design was used. Secular trends or sudden changes make it difficult to attribute observed changes to the implementation of the package of activities. Implementation could be accompanied by other changes in care or additional resources that confound any attempt to infer causality directly. 11 Analysis of the effect of confounders (urban/rural, policy, context) was not done in the present study. It is common in this type of study design to overestimate effects. Consequently, results should be interpreted with caution. Regarding this last statement, major variations in the outcomes than can be justified by the package of activities only have been highlighted; minor changes in the outcomes could only be attributed to the activities with caution.
In conclusion, the present study shows that the joint work of the three HCPAs (FIGO, ICM and IPA) at international and national levels led to the implementation of a package of activities to improve the use of the EIs at two hospitals in Uganda. The process involved shows that it could be possible to implement in other settings, although it would be interesting to assess the sustainability of such a package and test it in other countries.
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